Translational assays of cognition that are similarly implemented in both lower and higher-order species, such as rodents and primates, provide a means to reconcile preclinical modeling of psychiatric neuropathology and clinical research. To this end, Pavlovian conditioning has provided a useful tool for investigating cognitive processes in both lab animal models and humans. This review focuses on trace conditioning, a form of Pavlovian conditioning typified by the insertion of a temporal gap (i.e., trace interval) between presentations of a conditioned stimulus (CS) and an unconditioned stimulus (US). This review aims to discuss pre-clinical and clinical work investigating the mnemonic processes recruited for trace conditioning. Much work suggests that trace conditioning involves unique neurocognitive mechanisms to facilitate formation of trace memories in contrast to standard Pavlovian conditioning. For example, the hippocampus and prefrontal cortex (PFC) appear to play critical roles in trace conditioning. Moreover, cognitive mechanistic accounts in human studies suggest that working memory and declarative memory processes are engaged to facilitate formation of trace memories. The aim of this review is to integrate cognitive and neurobiological accounts of trace conditioning from preclinical and clinical studies to examine involvement of working and declarative memory.
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Introduction
Translational assays of cognition are useful for bridging the gap between preclinical modeling of psychiatric neuropathology and clinical research. Indeed, behavioral-cognitive assays that are readily implemented in both lower animal species and also humans have the potential to facilitate fundamental cellular/molecular/genetic investigations, as well as systems level analysis of cognition and functional neuroanatomy within humans. To this end, Pavlovian associative learning has proved to be a fruitful tool for investigating basic cognitive processes in both laboratory animal and human studies (Delgado, Olsson, & Phelps, 2006; Maren, 2005; Rescorla, 1988; Woodruff-Pak, 2001 ).
An important aspect of Pavlovian associative learning is that it can be implemented in alternative ways such that the neural substrates that mediate learning are different. A commonly implemented ''cued" form of conditioning, delay conditioning has been used to model implicit memory processes (Squire & Zola, 1996; Woodruff-Pak, 1993) . During delay conditioning, a conditioned stimulus (CS) is presented, and after a delay, an overlapping unconditioned stimulus (US) is presented with both stimuli co-terminating. Interestingly, a slight modification to the temporal organization of the CS and US during conditioning results in a dramatic shift in the neural substrates that are recruited. More specifically, trace conditioning is typified by the insertion of a temporal gap, or trace interval, between presentation of a CS and US (Fig. 1) . Initially noted by Pavlov, the insertion of a trace interval between CS and US presentations alters the strength of the association and as the length of the trace period increases, conditioned responding (CR) decreases (Pavlov, 1927) . Additionally, trace conditioning requires an increased number of trials for CR learning to occur compared to delay conditioning (Beylin et al., 2001) . Thus, while delay and trace conditioning result in a similar behavioral output indicating formation of a CS-US associative memory, they appear to engage different learning mechanisms in the formation of the CS-US association.
This review aims to discuss clinical and pre-clinical work investigating the mnemonic processes, specifically working memory and declarative memory, that may be recruited for trace conditioning. This review will limit its scope to discussing the role of the prefrontal cortex (PFC) and the hippocampus as both of these regions appear necessary for working memory and declarative memory, respectively (Baddeley & Warrington, 1970; Bechara et al., 1995;  
